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Kouhei Murata^^: The interaction between spiders and prey insects 
under the sustainable cultivation. —Influence of the paddy field 
management on the densities of the spiders and the prey insects.— 


Abstract Effect of the management of paddy fields on abundance of spiders and 
their prey insects was investigated in the paddy fields under sustainable cultivation 
and customary cultivation in Aso area. The densities of spiders and prey were 
surveyed in the paddy and the levee during 1990-1991 by the sweeping method. Ten 
to fourteen families of spiders were caught in the study area. Tetragnathid spiders 
were most abundant, followed by thomisids and clubionids. The spider densities 
were higher in the sustainable-cultivation field than in the customary-cultivation 
field. The density and the number of families of spiders were higher on the levee 
than inside the paddy, suggesting importance of levee as a refuge for spiders. The 
spider density fluctuated rather synchronously with the densities of planthoppers and 
leafhoppers. Chironomids were more abundant in the sustainable-cultivation fields 
and may maintain high spider density in these fields when the hopper density was 
low. These results suggest that constant prey supply and reduced weeding on the 
levee serve to increase the spider density. 
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Fig. 1. A map of the surveyed area in Aso, Kumamoto Prefecture. Hatched areas show 
paddy fields under the sustainable cultivation. Surveyed fields are paddy field A, B 
under the sustainable cultivation, and paddy field C under the customary cultivation. 
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m'am, 14a, 4.5a-C-^ofc. A, B J; 

WS7j<ffl®lfeigeS: Table 1 (C^7j<ffl€>ife«eillCOV^-C^ Lfcd's ilg7j<H»^7K 
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Paddy field C: under the customary cultivation. 
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-\£v ^flbtlfcWSic!: ^-tts 70% ^^7vr ;V::i—;V(O^WM7^t 

L, ^^0^11^:4^^6111^Lfc. 


tss^fiofc 2r!^|lcD5C®(C'OV^'i:, iSSitfeteKtCffiV'iS^aO^BFf (Si^ssim) 

i 0 511! Lfc (Table 2). 1990 14.4°C, fjs 

*#|^7jc*15: 2,016 mm t:', 6 8 L, 1991 if^O 

is.rc-x:-, ^m.9- 

»7j<M« 3,109mm tfs:^ , 1-5 |gt:-*ofc. 

7j<fflrtfc'J;0'|iili¥(D^'=Effi: ^7j<Hrai3j;tKftlil|(C%'V'-C Table 3, 4 (cIk Lfc J;-5 

tKHO ^-t^StCoV'-Cii, /Jn# (1961) (:J:tjgftJ,|;(C%'V''C 13 !S|. 66 a, jfi 
# (1969) (5:i(5*misf|5'gr[JOli^-C-14 ?4 38 a, (1976) 13 fl-37 * 


Table 3. Number of spiders caught inside of the three paddy fields during 1990-1991. 


Superfamily 

and 

family name 


Paddy field A 



Paddy field B 



Paddy field C 


1990 

/o 

1991 

°/ 

/o 

1990 

y 

/o 

1991 

% 

1990 

y 

/o 

1991 

y 

/o 

Uloboroidea 

Uloboridae 

0 

— 

0 

— 

0 

— 

0 

__ 

0 

— 

0 

— 

Araneoidea 

Theridiidae 

2 

0.8 

8 

2.9 

3 

1.9 

6 

2.7 

1 

1.2 

0 

— 

Linyphiidae 

2 

0.8 

5 

1.8 

8 

5.0 

6 

2.7 

2 

2.3 

3 

5.3 

Mysmenidae 

0 

— 

0 

— 

0 

— 

2 

0.9 

0 

— 

0 

— 

Araneidae 

1 

0.4 

8 

2.9 

11 

6.9 

8 

3.5 

7 

8.1 

2 

3.5 

Tetragnathidae 206 

81.1 

163 

59.9 

83 

51.9 

85 

37.6 

45 

52.3 

21 

36.8 

Lycosoidea 

Agelenidae 

0 

— 

1 

0.4 

0 

— 

2 

0.9 

0 

— 

1 

1.8 

Hahniidae 

0 

— 

0 

— 

0 

__ 

1 

0.4 

0 

— 

0 

— 

Pisauridae 

0 

— 

0 

— 

0 

— 

0 

__ 

0 

— 

0 

— 

Lycosidae 

4 

1.6 

8 

2.9 

2 

1.3 

21 

9.3 

5 

5.8 

2 

3.5 

Oxyopidae 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

Clubionoidea 

Clubionidae 

6 

2.4 

17 

6.3 

8 

5.0 

37 

16.4 

5 

5.8 

5 

00 

oo 

Gnaphosoidea 

Gnaphosidae 

0 

— 

0 

— 

0 

— 

0 

__ 

0 

— 

0 

— 

Thomisoidea 

Thomisidae 

27 

10.6 

50 

18.4 

39 

24.4 

40 

17.7 

19 

22.1 

17 

30.0 

Philodromidae 

0 

— 

2 

0.7 

3 

1.9 

13 

5.8 

0 

— 

2 

3.5 

Salticoidea 

Salticidae 

6 

2.4 

10 

3.7 

3 

1.9 

5 

2.2 

2 

8.6 

4 

7.0 

Total 

254 


272 


160 


226 


86 


57 
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Table 4. Number of spiders caught on the levee of the three paddy fields during 1990-1991. 


Superfamily 

and 

family name 


Paddy field A 



Paddy field B 



Paddy field C 


1990 

y 

/o 

1991 

y 

/o 

1990 

y 

/o 

1991 

y 

/o 

1990 

y 

/o 

1991 

y 

/o 

Uloboroidea 

Uloboridae 

0 

— 

0 

— 

0 

— 

1 

0.2 

0 

— 

0 

— 

Araneoidea 

Theridiidae 

10 

3.8 

20 

6.6 

14 

3.7 

14 

2.6 

2 

0.8 

12 

4.8 

Linyphiidae 

9 

3.4 

24 

7.9 

11 

2.9 

19 

3.5 

7 

2.9 

10 

4.0 

Mysmenidae 

0 

— 

1 

0.3 

0 

— 

0 

— 

0 

— 

1 

0.4 

Araneidae 

5 

1.9 

7 

2.3 

11 

2.9 

21 

3.9 

9 

3.7 

15 

6.0 

Tetragnathidae 

82 

31.2 

72 

23.6 

182 

48.0 

237 

43.6 

100 

41.0 

61 

24.2 

Lycosoidea 

Agelenidae 

0 

— 

2 

0.7 

0 

— 

3 

0.6 

0 

— 

2 

0.8 

Hahniidae 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

_ 

Pisauridae 

0 

— 

1 

0.3 

0 

— 

0 

— 

0 

— 

0 

— 

Lycosidae 

3 

1.1 

12 

3.9 

6 

1.6 

31 

5.7 

15 

6.1 

21 

8.3 

Oxyopidae 

9 

3.4 

0 

— 

0 

— 

2 

0.4 

0 

— 

8 

3.2 

Clubionoidea 

Clubionidae 

4 

1.5 

13 

4.3 

4 

1.1 

14 

2.6 

3 

1.2 

4 

1.6 

Gnaphosoidea 

Gnaphosidae 

0 

— 

0 

— 

0 

— 

1 

0.2 

0 

— 

0 

— 

Thomisoidea 

Thomisidae 

98 

37.3 

103 

33.8 

133 

35.1 

155 

28.5 

87 

35.7 

66 

26.2 

Philodromidae 

3 

1.1 

6 

2.0 

2 

0.5 

18 

3.3 

0 

— 

3 

1.2 

Salticoidea 

Salticidae 

40 

15.2 

44 

14.4 

16 

4.2 

27 

5.0 

21 

8.6 

49 

19.4 

Total 

263 


305 


379 


543 


244 


252 



^7jcHi;!fc 1) TTetragnathidae, 
2) ;b — Thomisidae, 3) 7 ^ p Clubionidae fc. i\M (1976) 

1) t ^ Theridiidae, 2) n ^Pt Araneidae, 3) — ^’^P((D 

* o fc i V>-5 ?) iIbK?. . 

r i, * ?. C' i S >1 i; % * o A 

TKESraiHfil, 

«■!-?><!;, t^Ea • 

mu (1994) d-«LfcJ;^lc, lfels|iottW;5'vJ<Earaj; 
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7j<E0icifeE-t?) ^ -tici 

L-C, D 4 aL-t:V'?>( 7 )t:'(^/£V>d^<h^;tbia?)- 

B-x;-t^ 7 icffln, Sfttfi 4 ^ Tronic, ® 
< 4 :»<t 4 SC 1991 H-l:» 7 j<fflra, 

DiiJnLfc;4s L, t:«l5lSI?JlSt'7;-^feofc. Z-tihom 

^fz^iv\cW'on^^omwwL<Dmm-h'^i^^mhfz 

4 <0 (t S^'hfi ?) • 

i?=El¥*lc5feff 7KEarac>^-t^««ft:i[«BJ§i4d^lc«fiHSCit-<«^ 

HA, Bd'i^<, 2 |*£;[±- 7 :'*ofc. #iC®^pa A, Bi 4 

T v-Tf-73 = ^'"•*^4, h y 7'"-tf4O'(@^Sitd'^^VMBlP0d'^‘^b4Lfc (Table 4). 

B dW 990 1 p 9 ? 4 , 1991 ip 12 ?4 i g 4 ^ 
• 5 /£(iv 4 ^, |felS®ao 3 iv^cj;?. 4 oi#;tib 4 L?>. 'fb¥BG|J[ 

i^lllg ( 1971 ), || 5 l^J ( 1972 ) 4 ; 6 ^i 4 , tt 

-cii, T'-t omMm'McmmLx\^^^i><Dt^^hH^. 

^ 7 j<ffl 01 g[lp( 7 )i'-t|S{CoV'T:^ 5 i, i^^OPcWX'it, 

( 7 ) K 7 j;av 'T/'iJI o tc. 

*? 40 ^^-?gft(^ 7 j<Ea 4 , 7 J<fflra<!:ftl 5 ¥'t:■^ 7 •£^t:v^ 7 c (Fig. 2 ). A, B ic 

isi 7 fb 7 mnom^m<<t, i nxt^nxt, 9 b±^~io 2 lum 

^mLfziK r-y-r 

ii-x^m(Dimm'i 0 ^±mx'^\,^(DffW€t.x^<o, (^^HA-c-ttTKfflraiiijsgistc 

< , )iK(oSffi^»- 75 (D(cW«)-c-* 0 , u±m B -ci^ftfflP^iiTK^ti, mStt'C- 
^bifnxiftM^icmLtzmmi^^^tztzibt^^bhb. -ttz, xnmJcMo 

TLtzcti,mmtLxmx.hhb. 

A, B com^iCisldb^^^mit, SV'SCS® L-C ^5 0 , 7 j<fflrai:llli :2 
Ltz. 'tiff fflofeiptili 1990 

^Lff. L/ 5 ^L, 1991 ip(^, iprEg«#:SS(;i'^« 7 l 7 L» 74 ia 4 l 1 Iipi»S^i:offd 4 
MSTsl^^^ff -5 4 W 4 t 7 £ V'. 

r-yxifX^noym^^t^'^'^&m-tbt, ®^E 0 Atc^DV'-c, TKaRcDipRSfe^ffll^ 
m\c&-<xm'^<r>mwm'ypt£.t^' 7 fz (Tawe 3 , 4 ). m^om^x>mm\cx^x 

mmWil^^UMW.fj^m'Pbfzfzii,tm.i 7 ftb. Bt:« 74 lBrai; 



90 





Fig. 2. Seasonal fluctuations of the density of Tetragnathidae in the three paddy fields. 
A: The inside of the paddy field A. B: The inside of the paddy field B. C: The 
inside of the paddy field C. D: The levee of the paddy field A. E: The levee of the 
paddy field B. F; The levee of the paddy field C. 


(Fig. 2) 1991 
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r V-f4 o i ^ o eftic CD ii« (C -C-to )»# ::^ # 

^'rt07j<ffl'C-7j<Bgn(C^J7fx< , 7kffln(C|t-<2fgH± 

^SLfc(Fig. 3). t) =-y ‘i 5 ty 9 ^ ib 10 ^ (C;^^ 

ii-X^<, (1994) iC^Lfci-5fC, ^<OB#ffl}C-^g-1=, 

ts:b(OmM:<kff^^i^-otctz}i>t^ybhb. 9 £l^t01fePPii«|$ftt0iiiin(i, TkESratOffl 

«, Mtlpi i>9 J^amcmw^xmi^mx>mw'i^^btif£.:^-':>fc. 

h 9 y^Pt\% 7j<fflra'e'ttjffltlp<J: 4^t:(0|IS^7KEElt;-^^ Offbix 
-f, ^-mi^i^AmMxMbH7t<Dy.xs>y, mfimf^xit, 
tz. 

Log(n il) 



Fig. 3. Seasonal fluctuations of the density of Thomisidae in the three paddy fields. 
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-y (i969) 7j<Eara 

SC^V'^'-et;'*f), ^yvA, 3 L-CV'?). :$:iS*t:-4S 

m-r:it±7m^HtmV^'^-^<<^mWAmm^htzA-K 3!lCJife±g|5^(iV';4^V'-t?.iV'‘5tt 
MA^ h, 7^ -T - t.” V hhic < A^^fci>iDtm£bh^- 

:?i<sicmM.i-?>^^<omm^i :lx 

VA, a (/J^H;, 1961; Kiritani et al.. 1972). Fig. 4, 5 ij;7jcHF'3 

OAvA, ^ VT), 3 

^■tO«^Sc4igiin-tSfi|f!l;5'^aP?ixfc. f#iC a =I ^ i ^ 
illlgib (1969) 

v7'/:* i ^'^cDPig-C'ii, r7 ^(DgKSJiS», >7 v*OSffi€>^LV'K-^b(C)iV^oH-f^ 
fT-bif£-^fc (Fig. 5). (1968) 1% 

(f-TTV'?.. -pic^ AVA, 3 

M5:At LXIDA yA, 3 (C'OV'tlJlIIg b (1974) ^ Kiritani et al. (1972) iJ, 

=F ^ =F =< -t y A’ ^ Pardosa pseudoannulata (Bos. et Str., 1906) ts: E.X, A y A, 3 ^ 

4" Fig. 4, 5 b, Ay A 

Ti y< d (O^^t-fhA’^M^hh^ ^ tA^h, AyA, 


Log(n+l) 



Fig. 4. Seasonal changes of the densities of leafhoppers and spiders inside of the paddy 
fields A, B, C. Full line: leafhoppers. Dotted line: spiders. 
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Log(n+l) 



Fig. 5. Seasonal changes of the densities of planthoppers and spiders inside of the paddy 
fields A, B and C. Full line: planthoppers. Dotted line: spiders. 


J: (1973) 

•t y ^5'"^ b ti'-f p Nilaparvata lugens (Stal, 1854) -7 p 3 n ^ 

ISV'fcf#SFtt€>||^; 5 -ib, -7 p 3 p^^-f 

'yyi, a3^<^o!g»tticj;;s>4€>ds 

ccoj: v:^), 3 P 7 <-f 

f}l, ITO et al. (1962) (S, ^ 'y i:, 

ij^h^ a L't:, liffij; D 4WS!l(C-ffi)g-t?)C.i«nJtgt;-*S 

^ici LtW^iSffl-tS7cii>oaSfj;^fri L-r, ibK?). 

Bt47j<fflra^^^lC=P±;53;o-li7j;V'J: ilCiot:, a p coJg^ORgp^iC^JV^ 

-t4t?S:a€>s)g j: i, i' 

^ Lxm^i. <0 ^ •tc>gK^i«v'7K¥'7;- 
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y 7j<fflrasc^5^t?)^;^ ') TjO®# 

<oSMffi(CHL-t:(^0Ji (1990) ilgU-tV'S. Fig. 6 (C^Lfcj; ^sc, 'titifflOTKfflra 
A, B "Cl^, ^7^. i; L < ^ < , C ^ 

trvfl, ^ ^<r>WPM\Z-$)tz^ , ^-tie i o y '^V^, 3nx<.f 

i/^c-p-cv'^Si^xfbtt, co«ipa«^;^ y :*?4€) 

?g7feO^V^(^^Ea A, CIO J; d (C ^W 

-f Lfc«7j< 

T'y yj(c^-t^tilAtcoV't:», y <"(c, /Jc 

y ^"■ticti:i;$^-cv';5 j; ei-C'*?> (»iC, lAli). y 

«, tfz, Sffl • ©Jg (1994) 

(Ctk Lfc J;-5 ic, y 7? i >> V7; ■!! P'-tici-p'C, >> 

v7;o5gPbd'i^i7)(cV'ff|ffl{c^;^ y io 



Fig. 6. Seasonal fluctuations of densities of chironomids and spiders inside of the paddy 
fields A, B, C. Full line: chironomids. Dotted line: spiders. 
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X, y id's ttfrfflscit^ft^ffl B(cy'-tojgfrSJcd'i^v^IC 

mc7mm<<-immx^<o, <^^ffloj:‘5(cig7j<fflrEgFt5 4«±^^» 

s iii^ 

7j<Egoai§ifa*'vJ<|§»aoWtl^gjkt;-* ?) ^-t^o j; tK^0l?a:£ia05g^f£?gft(CiJ;t s 
■^fi'^fz. 1990 1991 ^i5(c, 

1. mf^^^ts7KmnW.xi% i0H-;5^ib i4Soy'-td'^S*$4Lfc. ^S-TKffliiTkfflra 

cD^'-ecO'fB^iCf^r v':7-*"^'"^|5i., 7 ^ p 

±x^-ofz. 7,=.x^p[, -^p:.^y7"■tH• 
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